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RESULTS OF INVESTIGATION, 

SECONDARY CONTAINMENT STRUCTURE A-l-ZP, PLANT A-1 

During the underground tank leak investigation conducted at 

Lockheed Plant A-1, Mr, Joshua Workman, of the California 

Regional Water Quality Control Board (RWQCB) requested in a 

letter dated October 3, 1984 to Mr. R.L. Miland of Lockheed-

California Company, that an additional investigation be 

conducted for inactive metal cleaning and plating facilities, 

in Buildings 68 and 69, Plant A-1. Messrs. Novak of the RWQCB, 

Carberry of Lockheed-California Company, and Gregg of Gregg and 

Associates, Inc. met at the aforementioned location on October 

12, 1984 and agreed on a program. This report describes the 

results of an investigation at the above-ground secondary 

containment structure, A-l-ZF. During the site meeting, it was 

planned that 11-ten foot borings and lysimeters should be 

drilled and installed, respectively (four borings each along the 

east and west sides and three borings along the north side). 

The suction lysimeters are referred to as A-l-ZF-SLl-9, A-1-A-SLl 

(which also monitors nearby Sump A-l-A) and A-1-M-SLl (which also 

monitors nearby clarifier A-l-M). Mr. Novak observed the 

drilling of three of the borings on the night of October 22, 

1984. 

A-l-ZF is an above-ground secondary containment structure 

beneath 16 large dip tanks. Although the dip tanks were emptied 

in the Fall of 1984, they have contained caustic soda, distilled 



water, surfactants, sodium hydroxide, sodium bicarbonate, several 

different chromium solutions (including sodium dichromate and 

chromic acid), sulfuric acid and for a very brief period, nitric 

acid. As a consequence, the soils were analyzed for pH, 

chromium, and sulfate. 

This report is organized basically into two parts - a text and a 

supporting appendix. The text provides a description of A-l-ZF 

and a discussion of the drilling and laboratory programs. In 

addition, the results of the chemical analyses are presented 

and conclusions about the integrity of the containment and 

recommendations for future investigations are made. Site maps 

showing the locations of A-l-ZF and the associated 

boreholes/lysimeters, and a table providing program information 

and construction data on the containment structure are presented 

in the appendix. The appendix also provides supporting 

discussions, borehole diagrams, and chemistry tables pertaining 

to site-specific drilling information and chemical analyses, A 

general overview of the Underground Tank Leak Detection Program 

at Lockheed-California Company and information on the 

investigative processes involved may be found in "Results of 

Undergound Tank Leak Detection Program for Plant A-1" dated 

January, 1985. 

Conglusjonis 

Laboratory analyses indicate that some of the soil adjacent to 

the overspill is contaminated with chromium and sulfate. The 

presence of chromium and sulfate in the soils around A-l-ZF 
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suggests that sodium dichromate, chromic acid, and/or sulfuric 

acid from the dip tanks may have entered the soil through 

rraci-.E in the underlyino containine.nt s t r u c t u r e s . The hiohest 

concentracion or onroini .̂iir .».aĵ  .-••_.;'.; . ; _ .-.. --•-„ . .->;;.ij. ̂  ,. ,-, cw .-N.-.-

boring for Suction Lysimeter A-l-A-SLl, at Sump A-l-A. pH 

levels were near the levels observed in the background samples 

(with the exception of the 5.5 foot soil sample from the 

boring for Suction Lysimeter A-1-M-SLl, located alongside a dip 

tank that had contained dilute sodium hydroxide, where a pH of 

9,8 was reported). Based on laboratory analyses of soil samples 

collected from Secondary Containment Structure A-l-ZF, it is 

concluded that the containment had leaked. 

Rgggipinendatigns 

It is recommended that several borings be drilled to depths of 

30 feet for the purpose of defining the vertical extent of the 

soil contamination and that the suction lysimeters be sampled 

quarterly, for a period of two quarters, to determine if there 

were other sources for the contamination besides Secondary 

Containment Structure A-l-ZF. 
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SECONDARY CONTAINMENT STROCTORE A*-1-ZF 

FIELD fRQgRAM 

Nine suction lysimeters were installed to monitor subsurface 
conditions at Overspill Collar A-l-ZF. This facility was not 
included in the initial Work Plan because it is an above-ground 
installation. Subsequent discussions with Mr. Al Novak of the 
RWQCB, however, concluded that, because of the facility's 
proximity and relationship to underground containment 
structures, it too should be included in this monitoring program. 
The collar provides secondary containment for a series of large, 
above-ground process and pickling tanks. The tanks contained 
various liquids including chromic acid, sulfuric acid, alkaline 
cleaners, sodium hydroxide, and spray rinse water. The locations 
of the suction lysimeters are shown on the site map. The east 
side of the collar is monitored by Suction Lysimeters A-1-ZF-SLl, 
A-1-ZF-SL2 and A-1-ZF-SL3. The north end of the collar is 
monitored by Suction Lysimeters A-1-ZF-SL4, A-1-ZF-SL5 and A-1-
ZF-SL6. The west side of the collar is monitored by Suction 
Lysimeters A-1-ZF-SL7, A-1-ZF-SL8, and A-1-ZF-SL9, The east side 
is also monitored by Suction Lysimeter A-1-M-SLl, which was 
installed primarily to monitor Clarifier A-l-M, and the west side 
is also monitored by Suction Lysimeter A-1-A-SLl, which was 
installed primarily to monitor Sump A-l-A. Discussion of the 
results of the drilling and testing of soil samples for Suction 
Lysimeters A-1-M-SLl and A-1-A-SLl is contained in a report 
entitled "Results of Underground Tank Leak Detection Program for 
Plant A-1" dated January, 1985. 

SUCTION LYSIMETER A-1-ZP-SLl 

Monitoring Installations - Suction Lysimeter A-1-ZF-SLl was 
installed as directed by Mr. Novak of the RWQCB, The location of 
the isuction lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 5 and 
10 feet, as approved by Mr. Novak. 

Field Observations - The medium-to-fine grain size and brown 
color of the sand remained consistent throughout the first 6 
feet of the borehole. At 6 feet, the sand became coarser and the 
gravel and cobble fraction increased, which corresponds to a 
color change at the same depth. At 6 feet, the color changed 
iî ati.CilL'".'' tnom. brown ':•- •-i,: •-T'--,.i':.̂d liqht brown, which 

5ept.ri, 
based upon 

consistency. 

There were no indications of contamination. 

I 



0715 

SECONDARY CONTAINMENT STRUCTURE A-l-ZF (continued) 

SUCTION LYSIMETER A-1-ZP-SL2 

Monitoring Installations - Suction Lysimeter A-1-ZF-SL2 was 
installed as directed by Mr. Novak of the RWQCB. The location of 
the suction lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 5 and 
10 feet, as approved in the field by Mr. Novak. 

Field Observations - The medium-to-fine grain size and brown 
color of the sand remained consistent throughout the first 7 
feet of the borehole. At 7 feet, the sand became coarser and the 
gravel and cobble fraction increased, which corresponds to the 
color change to variegated light brown at the same depth. 

There were no indications of contamination. 

SUCTION LYSIMETER A-1-ZP-SL3 

Monitoring Installations - Suction Lysimeter A-1-ZF-SL3 was 
installed as directed by Mr. Novak. Two attempts were made to 
install the lysimeter to the planned depth, an electrical conduit 
2 feet below the surface, however, prevented successful 
completion of the first attempt. The second attempt reached 
completion depth of 10 feet. The location of the suction 
lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 5 and 
10 feet, as approved in the field by Mr. Novak. 

Field Observations - The medium-to-coarse grain size and brown 
color of the sand, and the common occurrence of gravel remained 
consistent throughout the entire borehole. 

There were no indications of contamination. 

SUCTION LYSIMETER A-1-ZF-SL4 

Monitoring Installation^ - Suction Lysimeter A-1-ZF-SL4 was 
installed as directed by Mr. Novak, The location of the suction 
lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 5 and 
10 feet, as approved in the field by Mr. Novak. 

Field Observations - The medium to fine grain size and brown 
color of the sand remained consistent throughout the first 5 
feet of the borehole. At 5 feet, the sand became coarser and the 
gravel and cobble fraction increased, which corresponds to the 
color change at the same depth. At 8 feet, the sand became very 
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SECONDARY CONTAINMENT STRUCTURE A-l-ZF (continued) 

fine and the gravel and cobble fraction disappeared completely. 
From 5 to 8 feet, the color changed from brown to variegated 
light brown which corresponds with the general grain size 
increase at the same depth. At 8 feet, the soil returned to a 
brown color. 

There were no indications of contamination. 

SUCTION LYSIMETER A-1-ZP-SL5 

Monitoring Installations - Suction Lysimeter A-1-ZF-SL5 was 
installed as directed by Mr. Novak. The location of the suction 
lysimeter is indicated on the site map. 

Sampling Interval^ - Soil samples were taken at depths of 5 and 
10 feet, as approved in the field by Mr. Novak. 

Field Observations - The medium-to-fine grain size of the sand 
remained consistent throughout the first 8 feet of the borehole. 
At 8 feet, the sand became finer, and the gravel and cobble 
fraction decreased. The soil was brown in color throughout the 
borehole. 

There were no indications of contamination. 

SUCTION LYSIMETER A-1-ZP-SL6 

Monitoring Installations - Suction Lysimeter A-1-ZF-SL6 was 
installed as directed by Mr. Novak. The location of the suction 
lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 6 and 
10 feet, as approved in the field by Mr. Novak. 

Field Observations - The medium-to-fine grain size of the sand 
became increasingly coarse with depth. At 7 feet, the sand became 
much coarser, and the gravel fraction increased, which 
corresponds to the color change at the same depth. The soil was 
brown in color throughout the first 7 feet. At 7 feet, the color 
changed slightly from brown to red, which may indicate chromic 
acid contamination. 

There were possible indications of contamination, 

SUCTION LYSIMETER A-1-ZP-SL7 

Monitorinq Installations - Suction Lysimeter A-1-ZF-SL7 was 
installed as directed by Mr, Novak, The location of the suction 
lysimeter is indicated on the site map. 
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SUCTION LYSIMETER A-1-ZP-SL9 

Monitoring Installations - Suction Lysimeter 
installed as directed by Mr. Novak. The location o 
lysimeter is indicated on the site map. 

Sampling Intervals - Soil samples were taken at depths of 5 
10 feet, as approved in the field by Mr. Novak. The lower 3 feet? 
of the borehole was blocked by caving sand after the 10-foot 
sample was extracted, therefore the lysimeter was placed at a 
depth of 7 feet. 

Field Observations - The medium-to-coarse grain size of the sand 
remained consistent throughout the borehole. The occurrence of 
gravel and cobbles remained frequent throughout the boring. The 
soil was a variegated light brown color throughout the excavation. 

There were no indications of contamination. 
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SECONDARY CONTAINMENT STRUCTURE A-l-ZF (continued) 

LABORATORY PROGRAM AND ANALYSIS 

Laboratory Program - Based on field observations of the potential 
presence of contaminants in the soil samples, individual depth 
samples were analyzed for chromium, sulfate, and pH in the 
laboratory, 

Laboratorv Analvsis - The pertinent laboratory analysis results 
are summarized in Table A-l-ZF, Concentrations of chromium and 
sulfate were above background concentrations (4.4 and 2.9 mg/kg, 
respectively) in 12 out of 22 soil samples analyzed. Eight 
additional samples had moderate to high levels of sulfate 
contamination; chromium levels for these samples were below the 
levels reported for the background samples. 

The sulfate contamination found in the soils around A-l-ZP may 
be the result of leakage of the containment pits beneath the 
dip tank containing sulfuric acid or beneath that containing 
chromic acid (chromic acid is the product of a sulfuric 
acid/sodium dichromate mixture). 

The presence of chromium in the soils around A-l-ZF suggests that 
sodium dichromate and chromic acid from the dip tanks may have 
entered the soil through cracks in the underlying containment 
structure. 

The concentration of chromium in the contaminated samples ranged 
from 7,6 to 102 mg/kg and sulfate ranged from 8,7 to 260 mg/kg, 
pH levels were near the levels observed in the background 
samples, with the exception of the 5.5-foot soil sample 
collected from the boring for Suction Lysimeter A-1-M-SLl, which 
had a pH of 9.8, That boring is located alongside a dip tank 
which had contained dilute sodium hydroxide. In general, soil 
samples collected from the borings for Suction Lysimeters A-1-
ZF-SL2-5, all located near the north-east corner of the 
containment, had the lowest levels of contamination. The high 
levels of chromium and sulfate found in samples collected near 
Sump A-l-A (adjacent to the west side of Secondary Containment 
Structure A-l-ZF) are probably the result of overflow or leakage 
of the sump. Samples collected from A-1-ZF-SL7 and A-1-ZF-SL9, 
also on the west side of Secondary Containment Structure A-l-ZP, 
had far lower levels of contamination. In general, 
concentrations of chromium and sulfate were higher in samples 
collected from borings adjacent to the southern part of the 
secondary containment structure. 

CQNCLUSIQWS 

Laboratory analyses indicate that some of the soil around the 
overspill is contaminated with chromium and sulfate. Other than 
the reddish color of the soil noted in the drilling report for 
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SECONDARY CONTAINMENT STRUCTURE A-l-ZF 

Suction Lysimeter A-1-ZF-SL6 (suggesting chromic acid 
contamination), field observations do not suggest soil 
contamination around the A-l-ZF facility. The laboratory 
analyses, however, do suggest that the secondary containment 
structure had leaked. Furthermore, the distribution of the 
higher concentrations of chromium and sulfate, with regards to 
the borehole location from which the samples were taken, 
indicates that the southern part of the secondary containment 
structure, Clarifier A-l-M, and Sump A-l-A are probably the main 
sources for the contamination. 

RECQMMEMDATIQNS 

Additional drilling, sampling, and chemical analyses should be 
conducted to further determine the exact origin and extent of the 
contamination. Several additional borings should be drilled to 
depths of 30 feet to assess the vertical extent of the 
contamination. The suction lysimeters should be sampled 
quarterly, for a period of two quarters, to determine the 
origin of the contamination. 
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lABLt rt-l-2F: CHEMICAL ANALYSES 

rAi<A/l£r£fi 

V o l a t i l e Organics (ug/kg) 
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b r o t o d i c h l o r o i e t h a n e 

Broeofora 

Chloroethane 
C h i o r o f o r * 

ChLoraaethane 
Perch lo roe thy lene 
Toluene 
1,1,1 T r i c h l o r e t h a n e 

1,1,2 T r i ch l o roe thane 

T r i ch lo roe thene 
V iny l Ch lo r ide 

i i toddard Solvent (ag/kg l 

Pet ro leua Hydrocarbon (ag/kg) 

O i l i> Grease (ag/kg) 

CAM n e t a l s lag /kg) 
Ant iaony ! 
Arsenic • 
bar iua i 
B e r y l l i u a ' 

Cadaiua 

Chroaiua (To ta l ) 1 

Cobalt 
Copper 1 

Lead i 
Mercury 1 

Molybdenua 1 
Nicke l : 

Seieniua 1 

S i l v e r 

T h a l l i u a 1 

Vanadiua 1 

Zinc 1 

Others 1 
pH (standard u n i t s ) • 1 

Sodiua I 

Ch lor ide (ag/kg) 1 

F lou r i de (ag/kg) i 

SuHate (aq/kg) 1 

' BACK­

GROUND 

SAMPLE 

< 0 . 2 

(0.1 

(0.7 

<0,B 
<0.1 
<0.2 
<0.4 
<0.4 

<0.2 

<0.1 

(0.3 
(0.2 

N.T. 

<2.0 

N.T. 

(2.5 
7.21 

46.7 

(1.0 
<2.5 

4.4 
3.0 

lfa.7 

<2.5 

<0.1 

3.8 
4.1 

(2.5 

<2.5 

(2.5 

10.7 

2b.6 

8.64 
N.T. 

N.T. 

N.T. 

(0.2 
2.9 

TTLC 

N.A. 

• 2,040 

N.A. 

N.A. 
N.A. 

500 
500 
10,000 

75 
100 
2,500 
8,000 1 
250 
1,000 1 

20 
3,500 1 

2,000 1 
100 1 

500 1 

700 1 

2,400 1 

2,500 1 

N.A. 1 

N.A. 1 

N.A. I 
18,000 1 

N.A. 
N.A. 1 

; SAHPLE NO. 

; A-I-:F 
SLl 
5 i t . 

N.T. 

N.T. 

N.T. 
N.T. 

40.0 

B.69 
N.T. 

N.T. 

N.T. 

N.T. 

41 

A - I - ; F 

SLl 
10 f t . 

N.T. 

N.T. 

N.T. 
N.T. 

48.1 

7.92 
N.T. 

N.T. 

N.T. 

N.T. 

30 

A-1-2F 
SL2 

5 f t . 

N.T. 

N. l . 

N.T. 
N.T. 

6.B 

6.43 
N.T. 

N.T. 
N.T. 

N.T. 

18 

A-1-/F 
SL2 
10 f t . 

N.T. 

N.r. 

N. l . 

N.T. 

6.2 

8.53 
N.T. 

N.T. 
N.T. 

N.T. 

17 

A-l-ZF 
SLo 
5 f t . 

N.T. 

N.T. 

N.T. 

N.T. 

4.7 

B.25 
N.T. 

N.T. 
N.T. 

N.T. 
8.7 

A-l-ZF 
SL3 
10 f t . 

N.T. 

N.T. 

N.T. 

N.T. 

4.8 

8.44 

N.T. 

N.T. 
N.T. 

N.T. 

11 

A-l-ZF 
SL4 
5 f t . 

N.T. 

N.T. 

N.T. 

N.T. 

19.8 

8.62 
N.T. 

N.T. 

N.T. 

N.T. 
14 

A-l-ZF 
SL4 
10 f l . 

N.T. 

N.T. 

N.T. 

N.T. 

2.6 

B.7B 
N.T. 

N.T. 

N.T. 

N.T. 

(8.0 

N.A. NQT AVAILABLE 
N.D. NOT DETECTED 
N.I. NOr TESTED 
I I L C IOIAL IHfttSri lJLD L I M I T CONCENTRATION 



lAbLE A-l-ZF (CONTINUED): CHEMICAL ANALYSES 

PARAMETER 

Volatile Organics (ug/kg) 
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Cobalt 

Copper 

Lead 
Mercury 
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500 ; 

700 1 

2,400 1 

2,500 1 

N.A. 1 

N.A. i 
N.A. : 
18,000 1 

N.A. ; 

N.A. : 

1 SAMPLE 

1 A-l-ZF 

; SL5 

1 5 ft. 

; N.T, 

; 

N.T. 

N.T. 

N.T. 

3.1 

7.25 
N.T, 
N.T. 
N.T. 

N.T. 
9.3 

NO. 

A-l-ZF 

SLS 
10 ft. 

N.I. 

N.T. 

N.T. 

N.T. 

2.7 

8.27 
N.T. 

N.I. 
N.T. 

N.T. 
(B.O 

A-l-ZF 

SL6 
6 ft. 

N.r. 

N.T. 

N.T. 
N.T. 

4.5 

9.37 
N.T. 
N.T. 
N.T. 

N.T. 

17 

A-l-ZF 

SL6 
10 ft. 

N.T. 

N.I. 

N.T. 
N.T. 

11.3 

8.53 
N.T. 
N.T. 

N.T. 
N.T. 
15 

A-l-ZF 
SL7 
6 ft. 

N.T. 

N.T. 

N.T. 

N.T. 

7.6 

8.78 
N.T. 

N.T. 
N.T. 

N.T. 

10 

A-l-ZF 

SL7 
10 ft. 

N.T. 

N.T. 

N.T. 
N.T. 

12.1 

8.25 

N.T. 
N.T. 
N.T. 

N.T. 

13 

A-l-ZF 

SLS 
5 ft. 

N.T. 

N.T. 

N.T. 
N.T. 

5.2 

B.OS 
N.T. 

N.T. 
N.T. 

N.T. 

26 

A-l-ZF 

SLS 
10 ft. 

N.T. 

N.T. 

N.T. 
N.T. 

23.7 

7.56 
N.T. 
N.T. 
N.T. 

N.T. 

80 

N.A. NQT AVAILABLE 
N.D. NOT DETECTED 
N.I. NQT TESTED 
M L C IOIAL IHkESHOLO LIMIT CONCENTRATION 



TABLE A-l-ZF (CONTINUED): CHEMICAL ANALYSES 

PARAMETER 

Volatile Organics (ug/kg) 

Benzene 
Broaodichloroaethane 
Broaofora 
Chloroethane 
Chlorofora 

Chloroaethane 

Perchloroethylene 

Toluene 
1,1,1 Trichlorethane 

1,1,2 Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Stoddard Solvent (ag/kg) 

Petroleua Hydrocarbon (ag/kg) 

Oil k Grease (ag/kg) 

CAM Metals (ag/kg) 

Antiaony 

Arsenic 
Bariua > 
Berylliua 

Cadaiua i 

Chroaiua (Total) i 
Cobalt 1 
Copper 1 

Lead . 1 
Mercury 1 
Molybdenua 1 

Nickel : 

Seleniua 1 

Silver 1 

Thalliua 1 

Vanadiua 1 

Zinc 1 

Others 1 
pH (standard units) 1 

Sodiua 1 

Chloride (ag/kg) 1 

Flouride (ag/kgl 1 

Cyanide (ag/kg) 1 
Sulfate (ag/kg) 1 

1 6ACK-

; GROUND 

1 SAMPLE 

1 (0.2 

! (0.1 
1 (0.7 
1 (0.8 

1 (0.1 
1 (0.2 

: <0.4 
1 (0.4 

: (0.2 

1 <0.1 
1 (0.3 

1 (0.2 

1 N.r. 

1 (2.0 

1 N.T. 

>. - . * 

7.21 
46.7 

(1.0 

(2.5 

4.4 
3.0 
16.7 

<2.5 
(0.1 
3.8 
4.1 

(2.5 

(2.5 

(2.5 

10.7 

26.6 

8.64 

N.T. 

N.T. 

N.T. 

(0.2 
2.9 

TTLC 

N.A. 

• 2,040 

h.A. 

N.A. 

N.A. 

.'Vl/ 

500 
10,000 : 

75 
100 1 

2,500 
8,000 1 
250 1 

1,000 i 
20 1 
3,500 ; 

2,000 1 
100 1 

500 1 

700 i 

2,400 1 

2,500 1 

N.A. ; 
N.A. ; 

N.A. I 

18,000 1 

N.A. 1 
N.A. 1 

1 SAMPLE NO 

1 A-l-ZF 

: SL9 
1 5 ft. 

1 N.T. 

: K . l , 

1 N.T. 

N.T. 

16.1 

8.80 
N.T. 

N.T. 

N.T. 

N.T. 
33 

A-l-ZF 
SL9 
10 ft. 

N.T. 

N.V. 

N.T. 

N.T. 

25.9 

8.59 
N.I. 

N.T. 

N.T. 

N.T. 

27 

A-l-A 

SLl 
5 ft. 

N.T. 

N.l... 

N.T. 

N.T. 

1̂2 

7.88 
N.I. 

N.T. 

N.T. 

N.T. 
250 

A-l-A 

SLl 
10 ft. 

N.T. 

N.l. 

N.T. 
N.T. 

65.8 

7.91 
N.T. 

N.T. 

N.T. 

N.T. 
260 

A-l-M 

SLl 
5.5 ft. 

N.T. 

t \ . 

N.T. 

N.T. 

6.4 

9.80 
N.T. 

N.T. 

N.T. 

N.T. 

81 

A-l-M 1 

SLl i 
10 ft. 1 

N.T. 1 

1 

Hr\r ! 

N.T. ! 

N.T. 1 

30.1 ! 

1 
1 

I 
t 

1 

1 
7.95 1 
N.T. ; 
N.T. 1 

N.T. ! 

N.T. 1 

210 1 
1 

N.A. NOT AVAILABLE 
N.D. NQT DETECTED 
N.T. NOT TESTED 
IILL IOIAL THRESHOLD LIMIT CONCENTRATION 



CONSTRUCTION DETAILS DEPTH LOG bLOW 
CNTS LITHOLOGIC DESCRIPTION 

v̂.-.-.i'-rv.'ION & BACKFILL 

-Suction Lysimeter 
at 10 ft 

-Concrete, 0-4 ft 
-Bentonite, 4-5 ft 
-Clean sand, 5-6 ft 
-Silica sand, 6-10 ft 

0 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

Concrete 
Sand,fine to medium 
grain,brown,some pea 
size gravel & 
occasional small 
cobbles 

35 

• O ' y : - : ^ : 

•Zi3(Z^Z3 

333:3iZ:. 

'ZiZ-yZZ. 

Color change,sand, 
lighter & coarser 
Sand,medium grain,brown 
frequent cobbles 
to 8-inches 

18 — 

TANK NQ. A-1-ZF 

SUCTION LYSIMETER NQ. A-1-ZF-SL1 

GREGG & ASSOCiATES. INC. 
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CONSTRUCTION DETAILS 

Cofti:a.i:.i'iOî  & BACKFILL 

-Suction Lysimeter 
at 10 ft 

-Concrete, 0-4 ft 
-Bentonite, 4-5 ft 
-Clean sand, 5-6 ft 
-Silica sand, 6-10 ft 

LITHOLOGIC DESCRIPTION 

•Concrete 

diCiixcxai fill 

IZ^r.-. .1 is s 

Sand,fine to medium 
grain,brown to 
variegated brown, 
frequent cobbles 

TANK NO. .A - l -ZF 

SUCTION LYSIMETER NO. AzlzZEzSL2-

GREGG & ASSOCIATES. INC. 
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1 CONSTRUCTION DETAILS 

^ 

H 

I: 

/ 

[pP^ 
k 

• 

I / 

1 

COi'iir 'LtaiON & BACKFILL 

i - S u c t i o n L y s i m e t e r 
1 a t 10 f t 
l-Blank 2 - i n I . D . 
1 PVC p i p e , 0 -5 f t 
| - C o n c r e t e , 0-4 f t 
[ - B e n t o n i t e , 4 - 6 f t 
I - S i l j c a sand & n a t i v e sand 

r Ml fv 

DEPTH 

- 0 -

- 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

' - 9 -

[ - 1 0 -

[ - 1 1 -

- 12 -

- 13 -

- 14 -

- 15 -

- 16 -

- 17 -

- 18 -

- 19 -

- 20 -

1 , ^ p BLOVV 
1 " - Q ^ CNTS 

' N V - - / - . \ - ' 

• : : , * • • - : . -

• • • • - 3 . : ! • ' • : : . : • • . : • 

• • . - • : • • [ ; , • • . V . - . 

• . • • ' o . - . - . u . - . ^ - . ' 

•;;.':P:'.-t:/.;-:; 

-20 — 

/ o 

LITHOLOGIC DESCRIPTION 

^Concre te 
^ S a n d , f i n e t o medium 
g r a i n , b r o w n , w / s m a l l 
pea s i z e g r a v e l 

•Cobbles from 4 t o 6 f t 

[•Sand,fine g r a i n , b r o w n 

: 

TAh 

SUC 

JK NO. 

TION L 

A-1 

YSIMI 

-ZF 

ETER NO.A-1-ZF-SL4 . 

GREGG & ASSOCtATES, INC. 



1 

C O N S T R U C T I O N DETAILS 

r 

/ 

COMPLETION & BACKFILL 

-Suc t ion l y s i m e t e r 
a t 10 f t 

-Blank 2 - i n I . D . 
PVC p i p e , 0-5 f t 

-Concre te , 0-4 f t 
- B e n t o n i t e , 4-6 f t 
S i l i c a sand & n a t i v e 
mix. 6-lQ f t 

DEPTH 

- 0 -

- 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

- 10 -

- 11 -

- 12 -

- 13 -

- 14 -

- 15 -

- 16 -

- 17 -

- 18 -
1 

- 19 -

LOG 

3 - 3 3 3 3 

'33333:::.-

; • . • ' : • ; • . • • . • • • . • . . : . • . ' > • . • : ' • 

• : • - • • ' " • • : • • • • • - • • 

3y::3:3^. 

3:33:. 
I33m 

• • : • / • • • : ' : • • : ' ^ < : . ' ; ' 

. ' . • • ' . ; . ' « > . • • • • • ' : . ' • . ' . ' • . ' • • . 

.•;.•.•••;•.. ; V ' - ^ / i ' • 

• • . ; . • " • • ' ) » • : ; ' • : • : • ' ; ; ; . 

. • . c > . - . • • . ' • . • : • . • • . ; ' . • • ; • . 

: ' • • • ' - - • ' • • ' . • 3 : : ' -

. • : : : • : - * ' • : - : • • - : • : ' • 

- 20 -

3L0W 
CNTS 

-20 — 

• ^ ' ^ 

J z 

LITHOLOGIC DESOn^PTlOM 

•Concre te 
• S a n d , f i n e t o medium 
g r a i n , b r o w n , s o m e pea 
s i z e g r a v e l 

S a n d , f i n e t o c o a r s e 
g r a i n , b r o w n , 

• l a r g e c o b b l e 

•Sand ,ve ry f i n e , s o m e 
medium g r a i n , b r o w n 

TAr 

sue 

NIK NO. 

TION L 

A-

YSIM 

•1-ZF 

FTER NQ. A-1-ZF-SL5 

4 

GREGG & A S S O C I A T E S . INC. 

\ 
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CONSTRUCTION DETAILS DEPTH LOG 3L0V\ 
CNTS LITHOLOGIC DESCRIPTION 

1 
1 
1 
1 
I 

•-.J 

; COMPL£TION & BACKFILL 

'-Suction Lysimeter 
] at 10 ft 
:-Blank 2-in I.D. 
PVC pipe, 0-5 ft 
-Concrete, 0-3 ft 
-Bentonite, 3-4 ft 
-Silica sand & native 

:iij ft ' • } ^4 S. 

0 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

yy--3'-
' : : - - : • C - ' - : : 

Concrete 
Sand,fine to medium 
grain,brown,some gravel 

-43 

slightly coarser 

Cobble layer in very 
fine grain sand 

Sand,coarse grain, 
brown to red brown, 
very dry,w/pea size 
gravel 

13 — 

TANK NQ. A-l-ZF 

SUCTION LYSIMETER NQ. A-1-ZF-SL6 

GREGG & ASSOCIATES. INC. 



CONSTRUCTION DETAILS DEPTH LOG I'fj^^LITHOLOQlC DESCRIPTION 

COMPLETION & BACKFILL 

- S u c t i o n L y s i m e t e r 
a t 10 f t 

-Blank 2 - i n I . D . 
PVC pipe, 0-5 ft 
-Concrete, 0-3 ft 
-Bentonite, 3-4 ft 
-Clean sand, 4-6 ft 
:;j.lica sand & native 

_miXL 6-10 f̂ t 

0 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

^̂ •"'.' \ - y 

•'•.'.'.•'• .'•'.• .'•'. •'.'•' 

• . : ; • • ; • ; * > • • ; ' . • • • > • • 

3 - y : • / • • ' • : ' • • . ' : : 

• ^ : ' - : : a y 

iyyy: 
,:J:u:---:-:-

-30 

^ t;-. 
::'y:: 

' • ' p ' • • • : ' ' : 

J-Vij-: 15 

Concrete 
Sand,fine to medium 
grain,brown, 
some pebbles 

large cobble 

slightly grey 

numerous 2-in cobbles 

continued cobbles 

peasize gravel in sand, 
loose 

TANK NQ. A-1 -ZF 

SUCTION LYSIMETER NQ. A-1-ZF-SL7 

GREGG & ASSOCIATES, INC. 



1 
1 

m--m 

f 

CONSTRUCTION DETAILS 3L0VM 
CNTS 

COMPLETION & BACKFILL 

• S u c t i o n L y s i m e t e r 
a t 10 f t 

-Blank 2 - i n I . D . 
PVC p i p e , 0 -5 f t 

- C o n c r e t e , 0 -3 f t 
- B e n t o n i t e , 3-4 f t 
-Clean s a n d , 4-6 f t 
•Sili_ca aand i - jxaJ i ive 
mix, 6-10 f t 

-28 — 

LITHOLOGIC DESCRIPTION 

-Concrete 
-Sand,medium to coarse 
grain,variegated brown, 
frequent pebbles t 
occasional cobbles. 

-slightly darker brown 

TANK NQ. A - 1 - Z F 

SUCTION LYSIMETER NQ. A - 1 - Z F - S L 8 

GREGG & ASSOCIATES, INC. 
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J 

C O N S T R U C T I O N DETAILS 

; 

i *-

/ 

r 

r 

/ 

i / 
i / 

/ 

/ 

COMPLETION & BACKFILL 

- S u c t i o n L y s i m e t e r 
a t 7 f t 

-Blank 2 - i n I . D . 
i, ?VC p i p e , 0 -5 f t 

- C o n c r e t e , 0-3 f t 
- B e n t o n i t e , 3-4 f t 
-Clean s a n d , 4 -5 f t 
- S i l i c a sand & n a t i v e 

mix, 5-7 f t 

DEPTH 

- 0 -

- 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

- 9 -

- 10 -

- 11 -

- 12 -

- 13 -

- 14 -

- 15 -

- 16 -

- 17 -

- 18 -

- 19 -

- 20 -

LOG 

- ' . . 1 ^ - ) . 

• • - c ' • , • • • 

.yyy:'.: 
ziimyz 

• . : . • . • . • . ' • ; . : 

• ' • • • • • . • J ' - • • . • . • ' • • ' 

m3y,. 
• ' : • . • , • . " • ' ' • • . 

. ' • • • * • • • • • • • • - ' . • ' . • 

•yyy 

; • • • • . • • • : : > , / ? . • ; • . • • . • 

• • . • • . ' J • ' : : • . • : : 

• 

3L0V\^ 
CNTS 

-30 — 

-19 — 

LITHQLOGIC DESCRIPTION 

•Conc re t e 
Sand,medium t o c o a r s e 
g r a i n , v a r i e g a t e d l i g h t 
b r o w n , l o o s e , s o m e p e b b l e s 
o c c a s i o n a l c o b b l e s 

:' 

TAr 

sue 

viK NO. 

;TION L 

A - 1 

YSIM 

iZF 

FTFR NQ. A-1-ZN-SL9 

GREGG & ASSOCIATES, INC. 
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CONSTRUCTION DETAILS DEPTH 33^ LOVVJ 
CNTS LITHOLOGIC DESCRIPTION 

COMPLETION & BACKFILL 

- S u c t i o n L y s i m e t e r 
a t 10 f t 

-Blank 2 - i n I . D . 
PVC pipe, 0-5 ft 
-Concrete, 0-3 ft 
-Bentonite, 3-4 ft 
-Clean sand, 4-6 ft 
-Silica sand & native 
ojix, 6-10 ft 

0 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

-20 

Concrete 
Sand,fine to medium 
grain,dark brown, 
occasioritil pebb le s £ 
small cobbles 

Sand,fine to medium 
grain,brown 

-14 

^t-,i' 

TANK NQ. A-1-A 

SUCTION LYSIMETER NQ.A-1-A-SL1 

GREGG & ASSOCIATES. INC. 
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CONSTRUCTION DETAILS DEPTH 

u 
u 

u 

11 

LOG ILOV^ 
ICNTS 

[ 

COMPLETION & BACKFILL 

-Suction Lysimeter 
at 10 ft 
-Concrete, 0-4 ft 
-Bentonite, 4-5 ft 
-Clean sand & native 
mix, 5-10 f t 

LITHOLOGIC DESCRIPTIC 

Concrete ,8- in tblcic 
Sand,fine to coarse 

variegated,occasional 
pebbles 

• ^ • y ^ : . 
Cobble layer 

Zi 

TANK NQ. A - 1 - M 

SUCTION LYSIMETER NQ.A-1 -M-SL1 

GREGG & ASSOCiATES. ir 



I 
] AA^ AnalyticalTechnologies,! nc. Coiporoie Oltices 225 W. 30th Street Notional City. CA 92050 619 477-4173 

November 12, 1984 
RECEIVED NOV I 5 1984 

:.v 

i 

Gregg & Associates, Inc. 
18351 Beach Blvd., Suite L 
Huntington Bescb., C- 9'Ii:-'' 

Attention: Dean Gregg 

Re: Lockheed Projecti #84-106 

On October 25, 1984 Analytical Technologies, Inc. received the tenth 
shipment containing thirty-three (33) soil samples, collected from 
the Lockheed project site. The samples were analyzed for chromium, 
pH, petroleum hydrocarbons, oil & grease and volatile organics. 

Outlined below is the disposition of each sample. 

1) These samples were analyzed for soil pH and chromium. 

A-I-2F-5LS 
^-l-7^-SL 
:A'l-2F-^L-
A-I-7.F-5L1 

A-i-zr-sn 

A-\-A-5u.| 

A-l-7r-SL<? 

2) 

3) 

-Al-A-SLS 
A1-A-SL6 
A1-A-SL7 
A1-A-SL7 
A1-A-SL8 
A1-A-SL8 
A1-A-SL9 
A1-A-SL9 
Al-A-SLIO 
Al-A-SLIO 
Al-A-LSY 1 
Al-A-LSY 1 

5' 
10' 
5' 
10' 
6' 
10' 
5' 
10' 
5' 
10' 
5.5' 
10' 

A-
f\-
A-
A-i 
Pi-
A-

A-
A -

A-
A-

l-ZF-SLl 
\ - - Z ^ - S L \ 

| -ZF '$LX 
- : iF-SL2-
l-2F-SL^ 
- 2 F ' i L 3 

-1F-SL4-
' 2 F -iL4-

\-2V'i>-<A 
} 

Al-A-
Al-A-
Al-A-
Al-A-
Al-A-
Al-A-
Al-A-
Al-A-
Al-A-
Al-A-

SL2 
SL2 
SL3 
SL3 
SL4 
SL4 
SL5 
SL5 
SLll 
SLll 

5' 
10' 
5' 
10' 
5' 
10' 
5' 
10' 
5' 
10' 

<:orif<c(Td I D not» 
ber5 0-ir^5hovOt-\ 

These two (2) samples were analyzed for volatile organics 
using GC/MS (EPA Method 8240). 

Composite of Bl-A^Bl 6', 13', 18', 30', 40' 
Composite of B1-F14-MV1 12', 12', 25', 40' 

These samples were analyzed for petroleum hydrocarbons 
(EPA Method 418.1) and/or oil and grease (EPA Method 413.2) 
using IR. 

Bl-i^-Bl 6' Bl-F14-MVa- 12' 
Bl-^Bl 13' B1-F14-MV1 12' 

.*5 



A 
I.D. 01-001611 
Gregg & Associates, Inc, 
Page 2 

y F"'̂  
-61-Art-Bl 18' 

^\-MZ3-'' "̂0' 
\yei-Aft-̂ l̂ 40' 
B1-F2-MV1 5' 
B1-F1-MV2 1 

0715 

./B1-F14-MV1 25' 
Qi-Fl.4-MV\ 4Q' 

All analyses were in accordance with EPA methods or equivalent, 
Enclosed are the test resu'itb. 

If you have any questions, please call. 

Carolyn A. Sites 
Data Manager 

Reviewed by / > — ^ 
lank King 
Laboratory Maffager 

CAS:mat 

Attachments 

NOTE: Samples from this project will be disposed of in thirty (30) 
days from the date of this report, unless we are informed 
otherwise. 

..-. iM 

.:.:••; . ' M , 
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1 

1 
J 
J 
1 

DATA SUMMARY 

I.D. 01-001611 

L1 

^-

Sample I.D. 

|A'|-2F-SL6 A1-A-5L0 5' 
iA-i-?r-i^3 A4-A-SL6 - 10' 
'A-|-1F-^L(rAi-A-5t^ 5' 
A-\-^F-5LtWVi-A-*t^ 10' 
/^.,,2F-5Uljy^_St8- 6' 
A-i-7P-5n HiVi-ftr̂ STB" 10' 
VI-A-SLl Al A SL9- 5' 
• 1-l'A'5Ll Al-A SL!»- 10' 
K-RF-SI?-A1-A-QL1Q- 5* 
A-l-'7F'SL^-Ai-A7^St:W 10' 
A-i-Z -̂SLl A1"A'LS¥ l- 5.5 

-10' 
5' 
10' 
5' 
10' 
5' 
10' 
5' 
10' 
5' 
10' 

A'l-M-SH 'Al'A'LG'^ 1 

vl.T^F'SM Al-A-5t r 

/>,-\-^F-Sf2-Al A GLa 

A-l'lF-SLlAi-A-Stt-
t*r A'l'ZF-Sl'tAl-A-SL, 

^-|--zr-SLlAi-A-GLll-
ft-|-lF-$L^^'A'OLH 

pH 
(un i ts ) 

7.25 
8.27 
9.37 
8.53 
8.78 
8.25 
7.88 
7.91 
8.08 

56 
80 
95 

8.69 
7.92 
8.43 
8.53 
8.25 
8.44 
8.62 
8.78 
8.80 
8.59 

Chromium 
(mg/kg) 

3.1 
2.7 
4.5 

11.3 
7.6 

12.1 
102 
65.8 

5.2 
23.7 
6.4 

30.1 
40.0 
48.1 

6.8 
6.2 
4.7 
4.8 

19.8 
2.6 

16.1 
25.9 

\W f\p\Ji OJftlo: CIA**!̂  
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SULFATE ANALYSES 

Gregg & Associates 
Lockheed Pro jec t 

Dcite o f A n a l y s i s : 11-12-84 

Sample I .D . 

' A- \-2F-$L5Al-A-!:iL-fr 5 ' 
A- ) -7F-SUSA1- .A S L - 6 10' 

A-\-TiF-Sv-UAl-A-^rt-7 5' 
A-i-2F-5LbAI A SL7>10' 

A-l-T-F-^l-W-'A^SO 5' 
A-l- i f-.Sa AUA-4^Wr l0 ' 

A-y-A-^HA-1-A-Ot^ 5' 
A - l -A -SL lA l *A -^ t9 10' 

P,-|-:iF-Sl€Al*A-&t4^^ 5 • 
A - l - i r -SLgA l -A - ^ l rW 10' 

f\.\-tA-Sl\ A l A L » i ^ 5 . 5 ' 
A - | - / ^ -SL lA i -A - teY= l 10' 

A-\- l f ' :^Ll /Vi-A-tr t : t - -5 ' 

A-\-2F-SL^Ai-A-^1:*-5' 
A - , . -ZF-SL^^^ -^« r7 -10 ' 

fi.|-l.y-$l^Al-A-QL4'5' 
A - l - 2F -a3A l -A -Q t : ^10 ' 

A-RF-SLH-AiTA^^^TS^S' 
^ - \ .7f-5L>+Ai-A-^rt^ 10 ' 

A -1 -7MI ' /A i -A -5L11 '5 ' 
/ ^ . l - 7 . f - a ^ A l - A - ^ t « - 1 0 ' 

Solubi :)OiuDle 
S u l f a t e (mg/kg) 

9.3 
<8.0 

17 
13 

10 
13 

250 
260 

26 
80 

81 
210 

41 
30 

18 
17 

8.7 
11 

14 
<8.0 

33 
27 

• ; . - • . ' • « . . . t ; 

y--.:y-

t l,N<l / i f U 
r J i v { \ C f S^VV^pif'S 

Ho\^ • »̂-f'̂  ' ' Z X \ C T L Z Z Z ; - '^ .o.ieĉ J \t>^-^'i '̂ ^ 

. • • • ' : ^ ^ ' - \ 

'•'ZyW 


